Structural determinants for pyrabactin recognition in ABA receptors in Oryza sativa.
We determined the structure of OsPYL/RCAR3:OsPP2C50 complex with pyrabactin. Our results suggest that a less-conserved phenylalanine of OsPYL/RCAR subfamily I is one of considerations of ABA agonist development for Oryza sativa. Pyrabactin is a synthetic chemical mimicking abscisic acid (ABA), a naturally occurring phytohormone orchestrating abiotic stress responses. ABA and pyrabactin share the same pocket in the ABA receptors but pyrabactin modulates ABA signaling differently, exhibiting both agonistic and antagonistic effects. To explore structural determinants of differential functionality of pyrabactin, we determined the crystal structure of OsPYL/RCAR3:pyrabactin:OsPP2C50, the first rice ABA receptor:co-receptor complex structure with a synthetic ABA mimicry. The water-mediated interaction between the wedging Trp-259 of OsPP2C50 and pyrabactin is lost, undermining the structural integrity of the ABA receptor:co-receptor. The loss of the interaction of the wedging tryptophan of OsPP2C with pyrabactin appears to contribute to the weaker functionality of pyrabactin. Pyrabactin in the OsPYL/RCAR3:OsPP2C50 complex adopts a conformation different from that in ABA receptors from Arabidopsis. Phe125, specific to the subfamily I of OsPYL/RCARs in the ABA binding pocket, appears to be the culprit for the differential conformation of pyrabactin. Although the gate closure essential for the integrity of ABA receptor:co-receptor is preserved in the presence of pyrabactin, Phe125 apparently restricts accessibility of pyrabactin, leading to decreased affinity for OsPYL/RCAR3 evidenced by phosphatase assay. However, Phe125 does not affect conformation and accessibility of ABA. Yeast two-hybrid, germination and gene transcription analyses in rice also support that pyrabactin imposes a weak effect on the control of ABA signaling. Taken together, our results suggest that phenylalanine substitution of OsPYL/RCARs subfamily I may be one of considerations for ABA synthetic agonist development.